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Abstract

:

Pro-environmental behaviour (PEB) helps individuals to minimize the negative effects of their actions on the environment; for example, by recycling and reducing energy consumption. This study aimed to explore consumers’ attitudes and trust in energy-efficient household appliances and their environmental and eco-label knowledge to determine how these may affect pro-environmental behaviour (PEB). In addition, the study examined the mediating effects of attitude and green trust on the proposed frameworks of environmental and eco-label knowledge in relation to consumer pro-environmental behaviour. PLS-SEM (Partial Least Squares–Structural Equation Modelling) was applied to a study from Bangladesh to examine hypotheses proposed from the data generated by 1510 valid respondents relating to their experiences of using household energy-efficient products. The results showed that environmental knowledge, eco-label knowledge, attitude, and green trust all significantly correlated with consumer pro-environmental behaviour. In addition, attitude and green trust significantly mediated the relationship between environmental knowledge, eco-label knowledge, and pro-environmental behaviour. This study also found that green trust positively affects consumer attitudes, and that those attitudes serve as a significant mediator between green trust and pro-environmental behaviour. An IPMA (importance-performance matrix analysis) map indicated that the total effects of environmental attitude and eco-label knowledge were more important to defining the pro-environmental behaviour of consumers than those of environmental knowledge and green trust. To the best of the authors’ knowledge, this research introduces for the first time an empirical survey that provides a new theoretical framework for consumer pro-environmental behaviour in regard to energy-efficient household appliances in the context of a developing country. Suggestions are provided on ways to promote energy-saving appliances from theoretical and practical perspectives.
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1. Introduction


Global climate change has been an emerging issue of concern in recent decades, and it is clear that consumer environmental behaviour can contribute to reducing CO2 emissions and protecting the environment. According to the Intergovernmental Panel on Climate Change (IPCC), the current global warming results from human activities, mainly from consumption patterns [1]. As a result, policymakers around the world have highlighted the need for citizens to take responsibility for their local ecology. These human responsibilities include recycling, using energy-efficient items, purchasing green label products, and lowering electricity use [2,3]. In addition, the IPCC (2016) reported that changes in consumption patterns, adoption of energy-saving measures, psychosocial interventions, and reduction in food waste could all help reduce global energy consumption and emissions. Nevertheless, intense global dependence on energy increases the likelihood of environmental degradation over time [4]. Dealing with ecological degradation requires a change in consumer behaviour based on a better understanding of the factors influencing an individual’s response to environmental consumption behaviour [1].



The use of household energy is an important factor for sustainable economic growth [5]. Increasingly, household appliances are the major source of household energy consumption and CO2 emissions, and this is growing rapidly. According to the International Energy Agency IEA, (2019), the residential sector consumed approximately 21% of total global energy consumption in 2017. Therefore, the usage of energy-efficient products can greatly reduce household energy consumption, carbon emissions, and environmental sustainability [6]. In addition, the engagement of consumers in pro-environmental behaviour (PEB) reduces the negative impact of their actions on the environment [7].



While pro-environmental consumer behaviour has been investigated in developed markets, such research is still in its infancy in many emerging markets, including in Asia. For example, since Bangladesh is one of the fastest growing developing countries, its energy consumption has increased rapidly. Meanwhile, Bangladesh, a vulnerable country in terms of climate change, has taken steps to minimize greenhouse gas emissions. The country faces hurdles in maintaining economic development after assuring commercial and residential energy for its people, which are predominantly reliant on fossil fuels [5]. Bangladesh contributes very little to greenhouse gas emissions globally. Renewable energy is essential for both a sustainable future and modern technology [8]. The energy sectors in Bangladesh are faced with several challenges, such as extreme system losses and a lack of infrastructure to enable the fast installation of new power plants. This causes a big gap between energy supply and energy demand. Therefore, adopting consumer pro-environmental behaviour using energy-efficient products is mandatory to solve the problems. It is well-known that Bangladesh has managed its energy sector very poorly [9]. Since energy is generally considered the key to economic growth, the country must overcome the obstacles caused by this issue if it wishes to ensure sustainable economic growth [5]. Thus, Bangladesh was selected for this study due to various reasons.



Researchers have previously used the theory of planned behaviour (TPB) to examine consumers’ intention to purchase energy-efficient appliances; this considers factors such as ethical norms [10], price [11,12], environmental concerns, and environmental knowledge [2,4,10]. However, environmental knowledge also has significant influence on the willingness of consumers to purchase energy-saving products. Therefore, improving environmental knowledge by increasing public awareness and offering environmental education is a feasible and easy approach [13]. One of the major tools in this approach is the use of eco-labels to direct and inform consumers about product energy efficiency [14]. Eco-labels provide specific environmental information to consumers at the point of purchase to help them make environmentally responsible purchases [15]. In addition, eco-labels reduce consumers’ information search costs and effort, as well as encourage recycling. Moreover, green trust is the primary driver for the purchase of energy-efficient products. Consumers’ pro-environmental behaviour can be increased based on improving their environmental and eco-label knowledge and green trust in particular products. Therefore, previous studies have not provided sufficient knowledge on these variables to understand pro-environmental consumer behaviour, and the analysis of the subject in developing countries such as Bangladesh is still missing. Therefore, this paper attempts to fill the gap in the green consumer behaviour literature through exploring a fresh look at the role of environmental and eco-label knowledge in the attitude–behaviour relationships of consumers’ pro-environmental behaviour.



The main objective of this study is to integrate consumers’ attitudes and trust in energy-efficient products with their environmental knowledge and eco-labels to determine how these affect pro-environmental consumer behaviour. It examines the mediating effects of attitude and green trust on the proposed pro-environmental behaviour framework. The novel contribution of this study is examining the pro-environmental consumer behaviour of energy-efficient products by integrating consumers’ environmental knowledge, eco-label knowledge, attitude, and trust in the model. In addition, this research will answer the following questions: How does environmental knowledge, eco-label knowledge, and green trust impact consumers’ pro-environmental behaviour in the TPB model for energy-efficient household appliances? Which environmental factors (environmental knowledge, eco-label knowledge, and green trust) have the comparatively greatest influence on pro-environmental consumer behaviour in the context of developing countries based on IPMA (importance-performance matrix analysis)? To the best of the authors’ knowledge, the current study is the first empirical survey that widely provides a new theoretical framework regarding consumers’ pro-environmental behaviour in energy-efficient household appliances in Bangladesh. This paper contributes to the methodology by using the PLS-SEM (Partial Least Squares–Structural Equation Modelling) to examine the relationship between variables and using trust as a mediator to help in the formation of effective related policies at both the government and corporate levels.



This research is structured as follows: Section 2 initially discusses the literature with a theoretical background and the proposed conceptual framework. Secondly, Section 3 describes the methodology, data processing, and path modelling. Section 4 explains the results of hypothesis testing, mediating testing with a model fit, and discussion. Finally, the discussion, conclusions, recommendations, limitations, and future research on consumer energy-efficient purchase intention and pro-environmental behaviour are presented in Section 5.




2. Literature Review


2.1. Theoretical Framework


Previously, several studies measured environmental behaviour based on the Theory of Reasoned Action (TRA) [16] and the Theory of Planned Behaviour (TPB) [17]. Most of the studies focused on consumer purchase intention and behaviour with existing variables of TPB such as attitude, subjective norms, and perceived behaviour control. Many authors have also used the TPB framework alternative to pro-environmental behaviours (e.g., [18,19]). To better explain the attitude–behaviour gap, researchers have included alternative psychographic factors in pro-environmental behaviour models [18,19]. In general, TRA and TPB proposed that behaviour results from intention, which is ultimately determined by attitude and subjective norms. Nonetheless, some studies claim that the relationship between intentions and behaviours may be weaker than the models implied [20]. To support this claim, scholars recommend including self-reported actual behaviour in the models because the real interest is behaviour, not the intention [21,22]. In addition a study takes a new look at the attitude–behaviour relationship to predict consumers’ ecologically conscious behaviour by including general environmental knowledge and knowledge of eco-labels into the TRA model [23]. Consequently, consumers’ knowledge and trust in eco-labels with their environmental knowledge to determine the effect of pro-environmental consumer behaviour [24]. Based on their theoretical background and TRA, we focus on measuring pro-environmental consumer behaviour. Earlier, some studies only focused on consumer environmental knowledge and attitude in the TPB model [2,4,10]. They ignored consumers’ green trust and knowledge of eco-labels, which are the key factors in measuring consumers’ pro-environmental behaviour. Based on the TPB, this current study focused on environmental knowledge, eco-label knowledge, green trust and attitude in the proposed model to understand the reality of consumer pro-environmental behaviour.




2.2. Environmental Knowledge


Environmental knowledge is defined as the understanding of environmental concepts, challenges, and action plans that can be applied to solve environmental issues [25]. Attitude is considered to be influenced by knowledge. Greater knowledge is associated with a higher influence of attitudes on behaviour [26]. Similarly, greater environmental knowledge improves consumer attitudes and purchase behaviour [19,24]. Nevertheless, scholars [7] argued that environmental knowledge is not required to engage in pro-environmental behaviour. Only a small portion of pro-environmental behaviour is directly triggered by environmental knowledge, which supports the knowledge–attitude–behaviour model [27]. Environmental attitude acts as a mediated variable on pro-environmental behaviour [24,28]. However, consumers pay attention to selecting particular products and react based on their learned knowledge. Consumers’ level of environmental knowledge has influenced their attitudes to purchase green products [23,24,25,29,30,31]. Similarly, some studies proved that environmental knowledge drives the promotion of energy-efficient behaviour [2,6]. Recent studies [4,32] found that environmental knowledge positively affects people’s intention to purchase electric vehicles. Thus, we propose the following hypotheses:



Hypothesis 1 (H1).

Environmental knowledge has a positive and significant relationship to attitudes towards the environment.





Hypothesis 2 (H2).

Environmental knowledge is positively related to consumer green trust.





Hypothesis 3 (H3).

Environmental knowledge is positively related to consumer pro-environmental behaviour.






2.3. Eco-Label Knowledge


Eco-labelling is a new concept in environmental marketing that allows consumers to learn more about green products [33]. An eco-label is an important source of consumer trust since it informs consumers about green products that are less harmful to the environment and health [15,34]. Prior research has demonstrated that general environmental knowledge is inadequate for predicting and assessing pro-environmental consumer behaviour [15,17,19]. Therefore, it is argued that particular knowledge is required to encourage consumers to engage in pro-environmental behaviour. Because customers’ attitudes on environmental issues are unstable (e.g., [15]), consumers should thus know about the eco-labels of products because they provide correct information about the function of particular environmentally friendly products, motivate consumers to make a purchasing decision, and raise environmental consciousness [19,23]. Eco-labelling is one of the newest marketing research topics in green products, where studies have found that engagement with eco-labels has a positive correlation with consumer environmental attitudes [23,24,33]. The majority of previous research has found a link between environmental knowledge and attitude behaviour [34]. For example, eco-label knowledge is applied in pro-environmental behaviour models in green markets where observed eco-label knowledge has a positive relationship with environmental attitude and pro-environmental behaviours [23,24,33]. Similarly, consumers’ eco-labels knowledge positively affected trust for energy-efficient home appliances [32]. Therefore, knowledge of eco-labels develop consumer trust in energy-efficient home appliances, and it has a positive influence on environmental attitude, trust, and pro-environmental behaviour [24]. As a result, this study integrated both general environmental and eco-label knowledge to establish how these two factors shape environmental attitudes and indirectly influence behaviour. Thus, we propose the following hypotheses:



Hypothesis 4 (H4).

Eco-label knowledge has a positive relationship to attitudes towards the environment.





Hypothesis 5 (H5).

Eco-label knowledge has a positive and significant effect on green trust.





Hypothesis 6 (H6).

Eco-label knowledge has a positive and significant effect on consumer pro-environmental behaviour.






2.4. Attitudes


In the TPB model, the most influential predictor is attitude, which refers to one’s favourable or unfavourable assessment of a specific behaviour [35]. Consumer behaviour is influenced by attitudes that help to predict future behaviour [24]. An individual who has a favourable attitude toward action is more likely to perform it [10]. For example, if a consumer has a favourable attitude toward environmental issues, they may wish to buy more expensive energy-efficient products rather than less expensive traditional products [10]. Previous research found that attitude significantly influences pro-environmental behaviour [24,36]. Earlier studies proved that attitude has a significant positive relationship with purchase intention for organic food [37,38], green products [38,39], recyclable products [40,41], etc. Similarly, prior literature proved that consumer attitude influences the intention to purchase energy-efficient products and mediates behavioural intention [10,33,42,43]. Environmental knowledge influences environmental attitudes, which in turn affects pro-environmental behaviour. For this reason, scholars consider attitude as an important construct and have proposed the knowledge–attitude–behaviour model [24,44]. Nevertheless, consumer environmental attitude positively leads to behavioural intention and environmentally conscious regarding energy-efficient appliances [1,24]. Thus, we draw the following hypothesis:



Hypothesis 7 (H7).

Attitude has a positive and significant effect on consumer pro-environmental behaviour.






2.5. Green Trust


Green trust or energy-saving trust is the basic component that may influence long-time consumers’ purchase intention, behaviour, and consumption [41]. Green trust refers to consumer ability or vulnerability to rely on accepting particular objectives based on the environmental performance, reliability and previous environmental functionality [42]. Green trust significantly motivates consumers’ purchasing attitudes and intention towards environmentally friendly products and ultimately helps to drive actual behaviours [45,46,47,48]. Previous studies [46,49,50] identified that green trust works as the most important key factor for influencing consumers to buy green products. Earlier studies proved that green trust has positively influenced the purchase of green products such as e-service quality [43], organic food [44], coffee industry [45], and energy savers [46]. A recent study [43] stated that green trust has a significant positive relationship with the purchase experience of electronics products in Taiwan. Thus, green trust is working as the key construct in the context of developing countries. Therefore, we propose the following hypotheses:



Hypothesis 8 (H8).

Green trust has a positive and significant effect on consumer pro-environmental behaviour.





Hypothesis 9 (H9).

Green trust has a positive and significant effect on consumer attitude.






2.6. Mediation Effects as Consumer Attitude


Pieces of evidence from previous research have confirmed that attitude and green trust have meditating roles on the purchase intention of energy-efficient appliances. In the TPB model, an attitude has a significant and positive influence on purchase intention, and it can be one of the triggers of green behaviour. Knowledge about any object improves one’s attitude towards it, and as knowledge influences the purchase decisions and behaviours of consumers, it can indirectly influence certain behaviour through attitude mediation [24]. Similarly, consumers’ knowledge of eco-labels may indirectly impact their behaviour since it is more likely to result in positive attitudes towards products, leading to positive pro-environmental behaviour. Knowledge and behaviour can be linked through attitudes as proposed by the knowledge–attitude–behaviour model [34]. Thus, we propose the mediating hypothesis:



Hypothesis 10a (H10a).

The relationship between general knowledge and PEB is mediated by consumer attitudes towards the environment.





Hypothesis 10b (H10b).

The relationship between eco-label knowledge and PEB is mediated by consumer attitudes towards the environment.





Hypothesis 10c (H10c).

The relationship between green trust and PEB is mediated by consumer attitudes towards the environment.






2.7. Mediation Effects as Green Trust


Trust is an essential influential driver in deciding on purchasing any product [47]. Even it emphasized that trust can enhance customer loyalty and facilitate value creation [48]. Green trust significantly motivates consumer purchase intention towards green products and ultimately drives actual behaviours [41,49]. Acquiring product knowledge can increase trust, ultimately influencing consumer purchase ehaviour [50]. Knowledge of eco-labels has been positively associated with pro-environmental behaviour. According to [51], eco-label knowledge alone is not enough to influence consumers’ purchasing decisions. Consumers must have confidence that such information is credible [52,53,54,55,56]. Thus, eco-label knowledge might indirectly impact on consumers’ behaviour through mediated eco-label trust [24]. Consequently, green trust is acting as the mediating role between environmental and eco-label knowledge and pro-environmental behaviour. Therefore, we propose the following hypotheses:



Hypothesis 10d (H10d).

The relationship between environmental knowledge and PEB is mediated by consumer green trust.





Hypothesis 10e (H10e).

The relationship between eco-label knowledge and PEB is mediated by consumer green trust.





Based on the abovementioned literature and theoretical background, a hypothesized conceptual model of consumers pro-environmental behaviour is proposed (Figure 1).





3. Methods


3.1. Instrument Development


The research used a survey questionnaire with constructs and items derived from previous related studies as part of a quantitative research design. The questionnaire has demographic characteristics, general questions about energy-efficient products, and measurement items. Three items of environmental knowledge were adapted from previous sources [57,58,59], three items of eco-label knowledge were taken from [54], four items of attitude were used from [10,60], three items of green trust were adapted from studies [57,61,62], and finally, seven items of pro-environmental behaviour were adapted from previous studies [1,57,63,64,65]. Five-point Likert scales were used to rate the question statements with 1 stating strongly disagree and 5 referring to strongly agree. Table A1 (see Appendix A) describes the details of all constructs and their items with literature sources.



Before administering the survey, we conducted a pilot test of the data collection instrument to confirm its validity and reliability. During the pilot testing, we used the convenience sample technique to collect 60 complete questionnaires from residents at Uttara city, Dhaka, in order to calculate the Cronbach’s alpha for the constructs. In addition, we interviewed four experts (i.e., two are university professors and two are industry experts who are working on energy-efficient products), asking them to review and comment on the questionnaire. Based on feedback from interviewers and pilot data tests, we removed two items from green trust, one item from attitude, and eco-label knowledge. The questionnaire was originally prepared in English and translated into Bangle language by the authors. The final measurement questionnaire contains sufficient items to assess the model and perform the partial least squares–structural equation modelling (PLS-SEM) for data analysis [58].




3.2. Data Collection Procedure


Our structured survey questionnaire was used to collect data from targeted respondents. This study considers Bangladeshi consumers who have experience purchasing energy-efficient household appliances such as LED bulbs/lights, energy-saving refrigerators, air conditioners, T.V., solar energy panels, energy savings space and water heaters, cooking appliances such as micro-ovens, high-efficiency laundry machines, and so on. At the beginning of the questionnaire, respondents were asked whether she/he has ever bought energy-efficient household appliances or not (Yes/No). If yes, then S/he can proceed to the next section. Following the responses’ selection criteria, the data were collected through (1) direct person-to-person contact and (2) social media platforms. Final-year Bachelor’s and MBA students were selected as data collectors. We made four groups, and each group had five interviewers. Every member received instruction on how to approach the responses. For data collection, each group was processed in 25 electronic shops in 3 different states of Bangladesh. A simple random sampling technique was applied to collect the data from electronic shops. We distribute our questionnaire to those customers who visit electronic shops to purchase electronic products. On the other side, due to the COVID-19 epidemic, a Google Docs-based questionnaire was created to gather data from direct person-to-person communication through the Facebook platform. As a convenience sample technique, the authors applied unrestricted self-selected surveys by posting a Facebook status, and furthermore, they inboxed the questionnaire to their Facebook friends who live in Bangladesh. In addition to requesting a valid response on the social media timeline, we sent the questionnaire to those well-known respondents. In addition, to ensure geographic coverage of the population, the questionnaire is posted in some popular Facebook groups where people find out about electronic products via local stores that sell them. Finally, after collecting responses for three months (August to October 2021) using online and face-to-face surveys, we have received responses from 1600 respondents. However, ultimately, we identified 1510 questionnaires as valid. Another 90 questionnaires were found not correctly answered. In some cases, respondents answered all moderate responses without thinking about reality. Table 1 demonstrates the socio-demographic profile of the participants.




3.3. Data Analysis Approach


The structural Equation Model (SEM) is a popular approach for estimating causal models used to examine relationships between latent constructs. In this research, PLS-SEM (partial least square-SEM) was applied for data analysis to measure the key constructs proposed model instead of covariance-based SEM (CB-SEM) approaches [59]. We employed PLS-SEM due to evaluate more complicated model structures, small sample size, non-normal data, structural indicators, and facilitate theory building [65,66,67]. PLS offers easier testing of mediating and moderating relationships and the ability to use formative indicators, explaining its increasing popularity among international business researchers [58]. The main important reasons for applying PLS-SEM applications in this study are to examine more complex model structures or variations, for example, heterogeneity and testing of mediating relationships among the latent variables [60].



The statistical software application SmartPLS 3.2.3 [61] was used, which is very popular in the marketing and management field. A bootstrapping of 7000 sub-samples was used for analysis assumptions using the no sign changes option, bias-corrected and accelerated (BCa) bootstrap confidence interval, and two-tailed testing at 95% confidential level [62,63]. Furthermore, the statistical program Microsoft Excel was applied to enhance the participants’ demographic profiles.





4. Analysis and Results


4.1. Model Assessment Using PLS-SEM


A PLS-SEM assessment involves assessing the two steps such as the measurement and structural models [64]. First, the measurement model is evaluated in terms of its validity and reliability and the relationship between each construct and its associated items [65]. Second is the structural model’s assessment of the relationships between the constructs and hypotheses test [64,66].




4.2. Assessment of the Measurement Model


In the measurement model, we observed internal consistency reliability, measurement of convergent validity, discriminant validity, and HTMT. This study investigated five reflective constructs. To assess the quality of reflective constructs, convergent validity and construct reliability (i.e., internal consistency) should be evaluated, which are shown in Table 2. For convergent validity to be considered acceptable, the loading for each indicator should be higher than 0.7 [64]. All the outer loading values were above the ideal value of 0.7 except for item PEB3. However, [67] stipulates that all indicator factor loadings should be substantial and have a cut-off value of 0.50. Composite reliability (CR) tends to converge into similar values with a factor-based algorithm [68]. CR values ranged from 0.826 to 0.891, which met the 0.70 thresholds [58], suggesting very strong process reliability and error-free operation. Cronbach’s alpha values of all constructs exceeded the ideal value of 0.70 without constructs environmental knowledge (0.690) and attitude (0.684). However, the CR values of environmental knowledge (0.829) and attitude (0.826) are sufficient, and all the reflective measures met the recommended levels for composite reliability and suggested very strong and error-free process reliability and.



In addition, convergent validity is often assessed by way of AVE [64]. Thus, all latent variables of the AVE (Average Variance Extracted) are higher than 0.50, indicating satisfactory convergent validity [69].



Moreover, According to Dospinesc and Dospinescu, the VIF value should be less than 2.00, indicating that the data are not collinear. The VIF values for each item range from 1.210 to 2.055, which is lower than the reference value of 5 [70], suggesting that the structural model has no negative effects and no multicollinearity across items or predictor constructs. The calculation model was consistent internally with a clear convergent validity.



Discriminant validity indicates the extent to which each construct is distinct from other constructs in the model [66]. The square root of the AVE should be bigger than the construct correlations with any other construct in the model [66,71]. Table 3 reflects the diagonal entries (in bold) that signify the square root of the AVE for each construct and correlations among the constructs, indicating that the model possesses acceptable discriminant validity. On the other hand, all ratios for HTMT were less the 0.85 (HTMT < 0.85) [72]. As a result, it implies that all constructs in the model displayed acceptable discriminant validity.




4.3. Assessment of the Structural Model


In the structural model, two preliminary criteria should be examined: the significance of the path coefficients and the value of the R2 coefficients for endogenous constructs, as shown in Table 4. Path coefficients have been calculated for each relationship in the model, as well as their corresponding p-value. Nevertheless, R2 coefficients are largely dependent upon the research area. According to [71], the values of 0.67, 0.33, and 0.19 are substantial, moderate, and weak measures of R, respectively. In behavioural studies, a value of 0.2 for R2 is generally considered acceptable [58]. Our study represents that the model clarified 16% for attitude, 19% for green trust, and 40% for pro-environmental behaviour. Thus, attitude and green trust had relatively lower and acceptable R2 values, and pro-environmental behaviour had a relatively high and acceptable R2 value.



Table 5 shows the results of the path coefficient and hypotheses. Whenever the p-value is less than the optimum value of 0.05, all eight hypotheses are accepted. The effect of EK on attitude (t = 11.152, p < 0.05), GT (t = 13.498, p < 0.05), and PEB (t = 3.178, p < 0.05) were found to be positive and significant. Therefore, Hypotheses H1, H2, and H3 were supported. Nonetheless, eco-label knowledge has a significant and positive relationship with attitude (t = 7.353, p < 0.05), GT (t = 7.341, p < 0.05), and PEB (t = 9.087, p < 0.05), so the model was approved with H4, H5, and H6. However, the p-value of the correlation between attitude and PEB (t = 7.093, p < 0.05), as well as the relationship between green trust and PEB (t = 14.340, p < 0.05), was less than 0.05, indicating a significant positive relationship, confirming that hypotheses H7 and H8 were supported. Finally, GT has a significant positive influence on consumers attitude (t = 8.093, p < 0.05). Thus, H9 is accepted.



The hypothetical figure of this study is also mentioned here in Figure 2 in the following section.




4.4. Mediation Analysis


Table 6 shows the mediation effect of attitude and green trust on the model. The path results show that a significant mediation by attitude was observed between three-dimension EK and PEB (t = 6.749, p < 0.05), ELK and PEB (t = 5.392, p < 0.05), and GT and PEB (t = 7.745, p < 0.05). Similarly, green trust was working as a significant mediating effect on EK and PEB (t = 10.007, p < 0.05) and ELK and PEB (t = 6.397, p < 0.05). Thus, H10a, H10b, H10c, H10d, and H10e were supported.




4.5. Importance-Performance Map Analysis


Figure 2 shows The IPMA (importance-performance matrix analysis) map, which plots the importance and performance scores. The IPMA method helps researchers to identify constructs that carry relatively high importance but have relatively low effectiveness as independent variables [73]. Figure 2 shows an IPMA map where the total effects of environmental attitude (80.00) and eco-label knowledge (75.92) are the most important factors compared to environmental knowledge (76.83) and green trust (70.84) to define consumer pro-environmental behaviour.





5. Discussion and Conclusions


We investigate the role of environment and eco-label knowledge on attitudes and green trust towards engaging in pro-environmental consumer behaviour on energy-efficient household appliances. In addition, we investigate how attitude and green trust work as mediating roles to make a relationship with environmental knowledge and PEB, and eco-level knowledge and PEB. We proposed a new model to measure consumer pro-environmental behaviour on energy-efficient products based on previous literature. Findings of SEM suggest that environmental knowledge has positive effects on consumer attitudes and pro-environmental behaviour, which is consistent with previous studies [23,24,29], because environmental knowledge drives the promotion of energy-efficient behaviour [2].



Eco-label knowledge has a significant and positive relationship with attitude and green trust which is consistent with studies by [23,24,29]. Consumers’ knowledge of eco-labels helps consumers form positive attitudes toward energy-efficient appliances and develop trust in energy-efficient products. On the other hand, positive and significant effects of eco-label knowledge on consumer pro-environmental behaviour are consistent with earlier studies [23,33]. However, a study reported contradictory findings in this regard. For example, (Taufique et al., 2017) found that knowledge of eco-labels directly influences the PEB of the emerging green market in Malaysia [24]. However, eco-label knowledge has a significant indirect, positive influence on PEB via attitudes, which is similar to our results. This is important because eco-labels are a strategic communication tool that aims at promoting PEB. The results show that an attitude has a significant and positive relationship with PEB consumers’ which agreed with a previous study [24]. Positive attitudes regarding energy-efficient appliances lead to purchase intention. Our PLS-SEM shows that green trust positively influences PEB [23,24,29]. Recently, [43] proved that green trust has a significant positive relationship with the purchase experience of information and electronics products in Taiwan. If consumers trust energy-efficient products, they will be more interested in adopting energy-efficient household appliances. The result shows that attitude and green trust work as a significant and strong positive mediation relationship between EK and PEB and ELK and PEB, which are supported by previous scholars [23,24,29].



5.1. Implications


Our research links managerial implications to the marketing communication strategy around environmental knowledge, eco-label knowledge, and green trust in consumers’ pro-environmental behaviour in energy-efficient household appliances. Companies should do more to raise awareness of environmental issues among consumers rather than focusing on just applying eco-labels to their products. It is also essential that firms should invest in increasing consumer awareness of eco-labels benefits [14,24]. Governments, NGOs, and environmental organizations or groups may also have to initiate advertising campaigns to establish credibility for eco-label information regarding using energy-efficient products. According to our research, environmental knowledge and eco-labels are positively associated with attitudes. Therefore, consumers should be educated about environmental issues, energy-efficient products, and eco-label specifics. Trust is the most influential factor for consumers to purchase energy-efficient products. Thus, marketing managers should use references and expert groups in advertising so that consumers can believe it. The majority of people in Bangladesh have insufficient knowledge about energy-efficient products. Thus, government and environmental groups should make the public aware of the benefits of using energy-efficient products [50]. Studies have revealed that consumers are unable to understand what eco-labels are communicating, resulting in mistrust [15]. The findings of our study support the previous statement and indicate that firms and policymakers ought to enhance the credibility of eco-labels. Third-party eco-labelling schemes methods might be used, as they have been demonstrated to achieve a higher level of consumer trust than corporate-based information [74]. In a market where consumers are well-versed in environmental issues, third-party certification is also highlighted as the most effective tool for gaining a competitive and financial advantage [14,75,76,77].




5.2. Limitations and Recommendations for Future Studies


This current research has some limitations which should be considered for further study. Firstly, data are collected from developing countries in Bangladesh. Therefore, the results of developed countries can be different from our current study. Thus, it can be compared across cultures and countries to reflect the implications of consumers’ pro-environmental behaviour, purchase decisions of energy-efficient products, and the sustainability of green markets. Secondly, future research may incorporate or compare our proposed model with a specific theory, e.g., the theory of planned behaviour (TPB) and a value consumption model, to understand the appropriateness of the idea. Thirdly, this study did not specify the categories of household energy-efficient products. So, further research should be conducted to categorize products to improve the optimal market segmentation approach. So, finally, this study does not consider moderate variables. In addition, we recommend considering testing future studies that might look at whether various product categories moderate the relationships between the proposed components. Further researchers should investigate the moderating effects of consumer characteristics such as demographic moderating variables, self-image, recycling, and cultural facts for future research in our suggested model.
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Table A1. Variable measurement.






Table A1. Variable measurement.





	Constructs
	Items
	Sources





	Environmental knowledge
	EK1: I am familiar with energy-saving products

EK2: I am very knowledgeable about energy-saving products

EK3: I am knowledgeable about energy and the environment
	[57,58]



	Eco-label knowledge
	ELK1: I know the meaning of the term ‘recycled’

ELK2: I know the meaning of the term ‘eco-friendly’

ELK3: I know the meaning of the term ‘energy-efficiency
	[54]



	Attitude
	ATT1: It is important to me whether the household appliance is energy-efficient or not

ATT2: Environmental protection is important to me when making purchases

ATT3: If I can choose between energy-efficient household appliances and conventional products, I prefer energy-efficient ones

ATT4: I have a favorable attitude toward purchasing energy-efficient appliances
	[10,60]



	Trust
	GT1: Energy-saving products are more reliable than other comparative products

GT2: Energy-saving products are more trustworthy than other comparative products

GT3: Energy-saving products are more secure and keep commitments for environmental protection than other comparative products
	[57,61,62]



	Pro-environmental Behaviour
	PEB1: I try to buy energy-saving household appliances that don’t harm the environment

PEB2: I have purchased a household appliance because it uses less electricity than other brands

PEB3: I have replaced household appliance in my home with those of smaller wattage so that will conserve on the electricity I use

PEB4: I have purchased light bulbs that were more expensive but saved energy

PEB5: PIU1: I hope to use energy-saving products as much as possible

PEB6: PIU2: I am likely to use energy-saving products in my life continually

PEB7: PIU3: I recommend others to use energy-saving products in their houses
	[1,57,63,64]
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Figure 1. Proposed conceptual model of consumers’ pro-environmental behaviour. 
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Figure 2. Result of importance-performance map (IPM). 
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Table 1. The socio-demographic profile of respondents.
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Variables

	
Frequency

	
Percent






	
Gender

	
Male

	
950

	
63




	
Female

	
560

	
37




	
Age

	
21–30 years

	
280

	
19




	
31–40 years

	
268

	
17




	
41–50 years

	
482

	
32




	
51–60 years

	
240

	
15




	
61–70 years

	
200

	
14




	
Above 70 years

	
40

	
3




	
Level of Education

	
Secondary

	
250

	
17




	
Higher secondary

	
380

	
25




	
Undergraduate

	
510

	
34




	
Master/Postgraduate

	
370

	
24




	
Family Size

	
2–3

	
160

	
11




	
4–5

	
540

	
36




	
6–7

	
612

	
40




	
More than 7

	
198

	
13




	
Income (monthly)

	
USD 120–240

	
440

	
29




	
USD 241–360

	
468

	
31




	
USD 361–480

	
256

	
17




	
USD 481–600

	
148

	
10




	
USD 601–720

	
84

	
5




	
Above USD 720

	
1144

	
8




	
Profession

	
Farmer

	
452

	
30




	
Government job

	
268

	
18




	
Private job

	
180

	
12




	
Entrepreneur

	
380

	
25




	
Others

	
230

	
15




	
N =

	

	
1510
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Table 2. Assessment results of the measurement model.






Table 2. Assessment results of the measurement model.





	
Constructs

	
Items

	
Factor Loading

	
CR

	
Cronbach’s a

	
rho_A

	
(AVE)

	
Full Collinearity VIFs

	
Model Types






	
Environmental knowledge

	
EK1

	
0.769

	
0.829

	
0.690

	
0.691

	
0.618

	
1.281

	




	
EK2

	
0.829

	
1.527

	
Reflective




	
EK3

	
0.758

	
1.352

	




	
Eco-label knowledge

	
ELK1

	
0.852

	
0.891

	
0.816

	
0.816

	
0.731

	
1.915

	




	
ELK2

	
0.878

	
2.055

	




	
ELK3

	
0.834

	
1.614

	
Reflective




	
Attitude

	
ATT1

	
0.728

	
0.826

	
0.684

	
0.692

	
0.613

	
1.267

	




	
ATT2

	
0.805

	
1.377

	




	
ATT3

	
0.812

	
1.374

	




	
Green trust

	
GT1

	
0.788

	
0.848

	
0.732

	
0.735

	
0.651

	
1.464

	




	
GT2

	
0.828

	
1.642

	
Reflective




	
GT3

	
0.803

	
1.362

	




	
Pro-environmental behaviour

	
PEB1

	
0.736

	
0.868

	
0.816

	
0.823

	
0.526

	
1.602

	




	
PEB2

	
0.744

	
1.611

	




	
PEB3

	
0.559

	
1.210

	
Reflective




	
PEB5

	
0.778

	
1.816

	




	
PEB6

	
0.764

	
1.749

	




	
PEB7

	
0.746

	
1.580

	








Source: authors’ explanation. Note: VIFs D variance inflation factors.
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Table 3. Discriminant validity.






Table 3. Discriminant validity.





	
Fornell–Larcker Criterion




	
Constructs

	
ATT

	
ELK

	
EK

	
GT

	
PEB






	
ATT

	
0.783

	

	

	

	




	
ELK

	
0.295

	
0.855

	

	

	




	
EK

	
0.357

	
0.343

	
0.786

	

	




	
GT

	
0.367

	
0.314

	
0.395

	
0.807

	




	
PEB

	
0.450

	
0.410

	
0.373

	
0.527

	
0.725




	
Heterotrait–Monotrait Ratio (HTMT)




	
ATT

	

	

	

	

	




	
ELK

	
0.392

	

	

	

	




	
EK

	
0.517

	
0.461

	

	

	




	
GT

	
0.515

	
0.396

	
0.553

	

	




	
PEB

	
0.597

	
0.496

	
0.494

	
0.689

	








Source: authors’ explanation.
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Table 4. Results of R and adjusted R square.
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	R Square
	R Square Adjusted





	Attitude
	0.161
	0.16



	Green trust
	0.192
	0.191



	Pro-environmental behaviour
	0.402
	0.4







Source: authors’ explanation.













[image: Table] 





Table 5. Results of hypothesis testing.






Table 5. Results of hypothesis testing.





	Hypothesis
	Relationship
	Mean
	Std.
	T Statistics
	p Values
	Supported





	H1
	Environmental knowledge → Attitude
	0.290
	0.026
	11.152
	0.000
	Yes



	H2
	Environmental knowledge → Green trust
	0.327
	0.024
	13.498
	0.000
	Yes



	H3
	Environmental knowledge → Pro-environmental behaviour
	0.081
	0.026
	3.178
	0.001
	Yes



	H4
	Eco-label knowledge → Attitude
	0.196
	0.027
	7.353
	0.000
	Yes



	H5
	Eco-label knowledge → Green trust
	0.200
	0.027
	7.341
	0.000
	Yes



	H6
	Eco-label knowledge → Pro-environmental behaviour
	0.233
	0.026
	9.087
	0.000
	Yes



	H7
	Attitude → Pro-environmental behaviour
	0.204
	0.029
	7.093
	0.000
	Yes



	H8
	Green trust → Pro-environmental behaviour
	0.348
	0.024
	14.340
	0.000
	Yes



	H9
	Green trust → Attitude
	0.209
	0.034
	8.093
	0.000
	Yes







Source: authors’ explanation.
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Table 6. Results of mediation effect of attitude and green trust.
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	Hypotheses
	Relationships
	Original Sample
	Mean
	Std.
	T Statistics
	p-Values
	Results





	H10a
	EK → ATT→ PEB
	0.067
	0.067
	0.010
	6.749
	0.000
	supported



	H10b
	ELK → ATT → PEB
	0.046
	0.046
	0.008
	5.392
	0.000
	supported



	H10c
	GT → ATT → PEB
	0.052
	0.0527
	0.009
	7.745
	0.000
	supported



	H10d
	EK → GT → PEB
	0.113
	0.114
	0.011
	10.007
	0.000
	supported



	H10e
	ELK → GT → PEB
	0.070
	0.070
	0.011
	6.397
	0.000
	supported







Source: authors’ explanation.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  sustainability-14-06513


  
    		
      sustainability-14-06513
    


  




  





media/file5.png
Importance-Performance Map

Pro-enviromental behvaiour

8 8 8

8

0
0000 0025 0050 0075 0.100 0.125 0.150 0.175 0200 0225 0250 0275 0.300
Total Effects

| m Atttude @ Eco-label knowledge 4 Environmental knowledge ~ Green trust |

Importance-Performance Map

Q0
L]
30 o 7" .
> 4
70 -
v n
60

Pro-enviromental behvaiour 50

0 ' ' v v ' v ' ' v v
0.00 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.08 0.10
Total Effects

m ATT1 e ATT2 4 ATT3  EK1 = EK2 = EK3 - ELK1 » ELK2 n ELK3 « GT1 m GT2 # GT3






media/file3.png
environmental
Knowledge

H2
Pro-
environmental
Behaviour
H4

Eco-label
knowledge





media/file0.png





media/file4.jpg
|






media/file2.jpg





